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(57) Abstract 

Benzodioxole derivatives represented by general formula (I) or pharmacologically acceptable salts thereof, wherein R 1 and R 2 are 
the same or different and each represents hydrogen or lower alkyl or R l and R 2 in combination represent cycloalkyl; R 3 represents lower 
alkyl; R 4 represents lower alkyl, nitro, cyano, carbamoyl, formyl, lower alkoxycarbonyl, or carboxy; and X and Y are the same or different 
and each represents N or CR 5 (wherein R 5 represents hydrogen, lower alkyl, hydroxy, or halogeno). 
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m m m 

» 

*%w&, ^*yxxr7-e (pde) wmm<m*%Ls 
^ tv-ym, mm, ^mxij?? h-r^ft^gaMm mm. 

mm, x& zoimmm t ttwffl&^w? ^ >mmmzm? s„ 

-5T7 r y^>3' , 5' -^^'J'^ ; Ey*X7x-h (cAMP) fcVM^T 
y^>>3' , 5' -^i"Jy^;^7i-F (cGMP) (Dm^±^^ 
%Z.t\Z£^%<Di'tm*mLt2>Z-tMtiftX^Z>o cAMPfcJ;l>'cGMP<D 

^^-©M^±^^-e-5^ t«So pde \z\m&&x\z 7n<D7j v*m 

-rs&<£>£J$f$2ft3 [hl/^-O^y-vaD^M-^mCTiPS),!!, 150(1990)££ 
WIS 12, 19 (1991)] o 
«^fiM«©|fflflg^l cAMP £±#£#§ fc N ^n^cDtS^b^WSiJT" 

^€.cii:M?,nTv>So fi«nma©rsmb^ mmmw,®? (tnf) £j± 
D&^bfc&^-tM h*^>©#$> mmmwiMfr? (icam) 
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-mUm* -(J. Mol. CeU. Cardiol.), 12 ( Suppl. II ), S61(1989)] 0 

m,m¥mmmm^(D camp itjs&±#£« %<D$ufo*mm?% s c t 

WtilbtlX^Z [>D7^- (T. J. Torphy), 7* 4WJlV-7t--Zi--m-7Xiy : jyri 
(Directions for New Anti-Asthma Drugs), t-\>*M • VTPM (S. R. O'Donell 
and C. G. A. Persson), 37 (1988) t*WWtt*-V*5* (Birkhauser-Verlag) ] 0 ft 

ISto^ftSo iin?,«MJja-?>M¥M«T-(^ i^bTIV^CDPDE 
(PDEIV) ^cAMPO^tM^-r-SC^^^^^^oT^So lot, 

PDEIVPl^Ws cAMP±#<&#9Cli:(Ci0s TNF -i>#- 

SifcW^5o 01*. TNF afclu @5^«kOTI5»©^>'>3.U> 

#$fi££tlt^5 [^W**<7*-^t**'-fyA*XT-fjr*-5g> (J. Clin. Invest.), 94, 
1543(1994) ] . mmts TNF a*>\ VWfs *D->£& 

ffl&%®X'&Z^m&1t3 s m®£tlT^2> [Mi*"trW (Nature Medicine), 1, 
211 (1995):fe<fctf PlliS, 1, 244 (1995) ] 0 
WO97/20833 fcii, PDE IVPi^ftffl^Wt €>^W7 7 >#;i/#*1f- ^ K 

W096/36624 KfciU PDE IV ISWfflttf S tf 7 x r^ifett5ft^ft 

b^t^^^> fi^cDPDEivia^jttettftsi^-rsfcv^sgs^ftao 
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0>r •ly-yT-iiurM-Mmosps), is, 164 (1997)] 


OR 



*fc, aMBWfck <b^(l)Sfett*©liai^WK:a ! l : **ixS*©#«r«*S 
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fc>U tfiRfc^ x*-;k 7°d^;k -Tv^di^k <f 

;k sec-yf;K tert-7f;w ^.>^;w * 

d^;k i/^o^>^;K i/^n-\^ri/;K ^^o^7*^;k ^d*^?- 

t)-rfls^ R 1 *«fcrfR 2 *«ii-*fea:ii3&or<a»r;i/^ft^ 
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(I) (lb) 

U«K R\ R\ R\ R\ X%£UY&%n?nmm l £mMm*£tito 
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xgl :<b£tl(I)CD!Ktf£ 
ih&MD&s (II) £s ^MttWt's - 1 0 o*c~£M.<D®<Dm& 

3&fcfls£«j (Ilia) 

&fb U -7 A ^>K<b«5& £©J£m£» bT *> «t v No 

LTB\ zkK-fc^- h U «7 A N jJcgMbrt t> £ A N ± h 'J * Ap< h h\ 
fcy^Axh*^ *#fls:J- H; * A* #Jfrfb;fr U $ A^ XtSH/'J^A, 

>, l,8-S/*7 ? -tftfi/^D[5.4.0]7-^>^-fe> (fiMftDBUfclMB) &£#0"J^£ 
ADy>MJBfebtl4, ^nDhU^f;^ ^DDh^mXfe 
©AnywbE&il&^^j^tu **JiHb£#ifcL-cttu hUp<h^>* 

;W17^»7A N ^7i-^7^7iDtW^^7A^ ftlfc/t^S^A 
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;k h+^x^x ^x^-l/V^Un-^^^^Ux-^k 

D*^A, ^>-fc?> N h;ux> N y^^T-fe hT^ K DMA fcn&ga ) „ 

&£x fb^t) (II)tt, mn (Synthesis), 122 (1986)H3$4<D#&£ip DT£ 
fig-f £dh#T'££o lb£tJ (Illa)tt, f^»'W-r( Tetrahedron 

Lett. ), 36, 5319 (1995)HBffc©#&» DT&fijo f S d £ T? § 5o 

Ii2 :4t&® (la) ®S£ii 

ft^fe (la) fcfc N <b£tl (II) fcjb£^ (Illb) fc*l81fc*UTKJ63 
*Sdfct«fcD^Sc:i:*«TSao Ibi^tJ (Illb) fcj\ ftm&zmAtZfr, 

£tzl± WO95/06640 <fe> U < tt7y*T^- (Pharmazie), 3S, 59 1(1983)1318® 
» DT^-r 5 £ «t *) X^T- £ So 
1*13 :fb#»(Ib) 

<b^ti (ib) mt&m da) «i«*-^a*icDffi*#«T^ **£w-r 
M^fflMfc^oftj&oisiaMjft-c o . 1 ~4 8 bursals 

vmt i/ttt, 7K^b± h; * a, Tfcgwua u •> a, * h u ap< h h\ 

^U^Axhdr^>h\ zKHIfls^hy^A^ *f^b#'J<i;A, T^WJ^A, 
LDA N £'J£At er t-7b*S/h\ V V x-^KT ^V7D^x 
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^fti&m&tLXte, THF N i;x^;i/x-x;K xf-U>^'J 

h i;x^u>^Uzi-;k 1,2 -i^ h^>x*x 5>x*-l/>$n; 
3— ^/y^^x— y;^ x*y-;k ^y-;^ ^v/dm 

y— ;i/> y^DD^^x ^dd^;i/a, ^>-t?> N h;ux> N dma „ dmf x 

Xg4, 5 
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R\ R\ R\ R\ X£<fct>*Yyu ^n^niuf3i:|5llc^^t>-ro ) 
x^4 Mb£&(Ic)®8Bi 

»W^CDMf 5^~1 6 8mfflfcJfo$#%Zt! l Z&\)nZZb&-C 
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^rSI£M£bTfci:, THF , ^x^i/x-xM xfi/>^U 

h l)xfi/>^ijn-;k 1, 2 h^>x*> % *>xfU>^ 

/V— ;k 3Mrh-HJ;k 7k, T-feh>, DMA, DMF, DMSO 

XS5 Mb^W(Ic)©«Ug 

-*?>, fc'U^>, DMA, DMF, DMSOftZtfWmZtlZo 

ttS&fcLtfclu ^dd^^x thf, tru^x ^rtwx i;xf;n 
-t;k if h Uif u>^u=i-;i/, 1, 2-^h*^ 
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-fV7D;V-;k T-kh=.lV)K 7^ T-fehX DMA, DMP\ 
DMSOfc£#0g*£ft& o 

ftamnufc igl jmm^ aa* «mu mm, nms* §pnv 


li 
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OR 3 

ox 

R 4 (I) 

ai 

it&m^ Rl R 2 R 3 R 4 X y 
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-(CH 2 ) 4 - 

CH 3 

COOH 

CH 

CCH 3 

5 

CH 3 

CH 3 

CH 3 

COOH 

CH 

N 

6 

H 
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CH 3 

COOH 

CH 
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7 
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CH 3 

COOH 

CH 

CCH 3 

8 


(CH 2 ) 4 - 

CH 3 

CONH 2 

CH 

N 

9 


"(CH 2 ) 4 - 

CH 3 

CN 

N 

COH 


mmmi :lps ^v^xkcj&^^^i/t-cdtnf am^MUftm 

5~6K/fOBALB/c«7^X (7M^) ( Btt*-)V7, V M-ft) 
h* (LPS , f^73t) Illig0.2mg/ml b%2>£ 
olz£m&i&MzmML, #S20gfcfcD200 # 1 U l BSfg&fc 

m&mik\sMm*ftM\stz 0 mmit&mz 0.5 ^-^jia-^mm^mmm 

& 1 mg/ml t-&Z>£o£®M*>\s<immL, LPS 90 #i|y CM 20 g 
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&(ELISA m)iZXM%.LtzoW?>, U >Mf5**(PBS)T?#*Ufc 4mg/ml 
©JnTe^XTNF a^Jtv-i-frmk (7>1M2vj4) >£96^¥^v>r^D 
^-7*1/- h • -f Ayriz-hTVIaxiSorp'^ C 50 // 1 

/well 360^ 4 °CT- 12RF^-fO^U 1 %*$/jfit*&7;i>:/3 > (BSA) 
ft^tr (1%BSA-PBS) £200 //1/well in* N Ifit 1 R$fl9 

^gbT##MW^*^D y * Lfcgt U >R*B«*8rC«sV\ 1 %BSA-PBS 
T? 2fe%16lLtc®.tfllhm* 100 // 1/well Jp^T 2 ffiSiStflUfe, 
«*«5HfclyTl/n>br±> hv^^TNF a (>7>1f 4 A#) * 1 %BSA-PBS 

ai^-l/>V;Vt:^>^y^'>l/-h (Tween20, »7=J-tt) fc^tfPBS 
(0.05%Tween-PBS ) t? 3 ®m\ 1 // g/ml Ojftgtd 1 %BSA-PBS "C#3R 
Ufctf#f->«fciV£*TNF a^U^D-^u^ (77-^i;i>t) 
* 50 // 1/well jfo;L, ^MT* 1 RtHOSIBLifc^ 0.05%Tween-PBS T* 3 [lift 
V\ 1%BSA-PBS T^OOOfg^Ufc*-*^?^ y ■ 
K^>D § 100 // 1/well jOD^T 30 ^IfiClIU;, 

W&.K.Z.ft%V>-7\/— h £ 0.05%Tween-PBS T' 3 3, 3', 5, 5'- rh7 

^;W>S^>£ 100// 1/well T*iP^ N 10%tt&$%& 
100 //1/well j&n*T£j&&f§tlt<*-e\ 450nm®«§iSlfco 
TNF «||lt «UMI<fc!>J*fflU&o 
KlMb6tt& <fc £ TNF ajg£©iM&J*(±ft3; «fc t) . 
(5$) 

TOJ* (%) = (A-B) /A 

A : n> hD-;i/©TNF ai£g N B : »)#£T©TNF a}ft& 
3 > h p-;i/© tnf aiftgfcau i£§Wb-&»#&T (0.5 *-;Hr;i/P 
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(A) 

7-* h**>-4- [l-**V-2- (4-e»;^;i/) xf;i/]^KD [2, 
3-^th*D^>^77>-2,r — >*D^>*>] •ttftJl (4$IB?8- 
8 3 6 6 2 4^«. f&ffifcllOO, UTit^At^o) fcffil^fc. 


^2^ 



S^M(mg) 

mm (%) 

1 

1 0 

10 0 

2 

1 0 

7 9 

3 

1 0 

7 9 

A 

1 0 

8 1 


M6 0 gffi&<DWBZ > ^ *(Sunkus murinus) 1 $ 5 - 1 5 E£t«lg*£ffl 
l^fco Cytn'V-y rtfr-tr -Ir-rm* -(Japan J. Pharmacol.), 48, 

303(1988);) ^V^S^fHSS©*-^ («gl5cm Xg£21cm Xjg 

£ 15 cm) 1 K1"^H8«ttS bfeo ftCtt^Mtt 0.5% tween 80 £S:&fi*lt 
U 10 u 1 /g ©&*T-Jttft&4(i.p.) istzo fflk<b&to& J 3& 1 151818 
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m3& 





1 

1 0 

1/5 

2 

1 0 

2/5 

3 

1 0 

0/5 

A 

1 0 

5/5 ; 


m 2 mtm 3 mzm? x -5 ^ *iBRS©^ti i ~ 3 

&£0ltt©i!iM^?£-?:\ #^BJ3©<b&^fciu <t£tlAJ;*)*>@nT^£o 

§m £ n s ttft s & £ v ^ ©fl&©$&*© & «>© w»rifc# t (dm&Vo 
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mm. mmm, mmu m&m, $mm&m, vtmM-bZfrzmisiznzi 
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am»-^««±«P0«^ N fiKA-Alf? 0.01mg~lg, *?£b<fc*0.05 
~50mg £-0-[e]&^ b«@ft#"rs.»«Rrt&#«:^©#«P«:#©»^ 
fiKA-A^ D 0.001~100mg N b < ft O.Ol-lOmg £-B-[ll&0 lt@ 


ib&fo 1 50mg 

?L*I 60mg 

JSSWtA,.^ 50mg 

s|?U \f.-)\/T)\/Zi — ;i/ 2mg 

^r7'J>iWJ/i)A lmg 

it&V» 1 50mg 

?LH 250mg 

ft^iJ 1 10mg 

?LH 185mg 

^DXA/MD-^th'J^A lOmg 

bh*n^>7D^l/t;i/D-XL 4mg 

Xr7'J>87^J/i>A lmg 


17 


WO 99/16766 


PCT/JP98/04431 


mmmi 

7-(4-*;i/^^ri/t';^>-3--r;i/)-4-^ b*i/ZVV [1, 3-^> 
>y^tf*v-;i/-2, l' -$/*d^>*>] (fls^Bji) 

##0"J 1 Tf# btltzib&ty a(0.28 g)£ THF (3.0 ml)tci§8? U 6N NaOH tK 

j^bts <b^t) i (o.2 gl 76%)*$m&mt vxmtzo 

: 187-188°C 

W-NMRQMSO-dtd ppm) : 1.78-1.83(m, 4H), 2.04-2.11(m, 4H), 3.86(s, 
3H), 6.80(d, J=9Hz, 1H), 7.25(d, J=9Hz, 1H), 8.09(d, J=8Hz, 1H), 8.23 
(dd, J=2.8Hz, 1H), 9.02(d, J=2Hz, 1H). 
MASS (m/z) : 327(M + ) 

IR (KBr, cm 0 : 2933, 1697, 1448, 1284, 1115. 

Timfttir : dsHnNOe £ UT 

£ffll£t (%) C: 66.11, H: 5.29, N: 4.05 

St»^i (%) C: 66.05, H: 5.23, N: 4.28 

HJS0IJ2 

7-(4-*mi'7i^)-2 ) 2-^^^-;b-4-p< h^>-l, 3-^ 

2 T-mbtitzib&vn wo.5 d&mw mmm 1 £ «t & k& 

» 2 (0.25 g, 50%)&JRE&|gg£ bTl#fco 
m& : 237-239'C 

^-NMRCDMSO-cfe, 6 ppm) : 1.70(s, 6H), 3.84(s, 3H), 6.75(d, J=9Hz, 1 
H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 
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IR (KBr, cm 0 : 2940, 1684, 1452, 1290, 1103. 
7tMfttii : CnHieOe • 0.5H 2 O t LT 
MMiM (%) C: 65.87, H: 5.32, N: 0.04 
(%) C: 66.01, H: 5.54, N: 0.00 

mmm3 

4-* h^^-7-(4-^5 L ;i/tru^>-3-^;i/)^tP [1, 
**V-)l-2, 1' — >?o^>*>] (ft£«) 

##0|J 1 ^ntzit^m a(6.9 g), 6-*?-)l~3- f U h V 7 D 
^^>X;i/^^-h(2.3 g), ^^D0t7 h ij7irj^7^ >/^W& 
(0.33 g)£DMF(23 ml)fc}gfrU 120°CT* 1 I^TO^bfeo S«iC7^fbT 

S^^'J*y;i/A7A^D?F^77^ - (WMx-3-)i/^*~y->= 1/3) 

T^-TSCiiti ft&tl3(l.l g, 39%)£*tt£*g|gh LTHfeo 
TC-NMIKCDCls.S ppm) : 1.76-1.97(m, 4H), 2.03-2.25(m, 4H), 2.58(s, 3 
H), 3.93(s, 3H), 6.60(d, J=9Hz, 1H), 6.96(d, J=9Hz, 1H), 7.19(d, J=8Hz, 
1H), 7.85(dd, J=2.8Hz, 1H), 8.82(d, J=2Hz, 1H). 
MASS (m/z) : 297(M + ) 

7-(4-*;i/^^ri/-3-^^;i/7x-;u>-4-^ h^>X£D [1, 3-^ 
Ws>:t*v-;i/-2, 1' — >7P^>*>] «b^-t)4) 

##0iJ3T*f#£>nfcft£tl c(0.67 g)£flH\ H$S0y 1 h|5j^©^(C«J: »3<b 
^4(0.30 g, 49%)*m&fa&t \sTmtzo 
m& : 194-195°C 

>H-NMR(CDCl 3 ,tf ppm) : 1.75-1.95(m, 4H), 2.10-2.25(m, 4H), 3.94(s, 3 
H), 6.60 (d, J=9Hz, 1H), 7.03(d, J=9Hz, 1H), 7.59(s, 1H), 7.60(d, J=8Hz, 
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1H), 8.12(d, J=8Hz, 1H). 

MASS (m/z) : 340(M + ) 

IR (KBr, cm 1 ) : 1684, 1439, 1267, 1093. 

7t%%^ :C2oH2o06^bT 

(%) C: 70.72, H: 5.98, N:0.06 
BtWm (%) C: 70.58, H: 5.92, N: 0.00 
MM®] 5 

7-(4-#;b#*^U^>-3--f;i/)-2, 2-i?*?-Jl-4-* 

l, 3-^W$>tf*v-;u ttb£t>5) 

##mT-t#£>ftfc<b£t>d(0.69 g)*fflV\ HJIi^Jl fcHttC^ttCfcDflS 
&® 5(0.55 g, 84K)&JRt&t$a£ ItHfc, 
Ife^ : 189-190°C 

'H-NMRCDMSO-rf^ d ppm) : 1.71(s, 6H), 3.86(s, 3H), 6.79(d, J=9Hz, 1 

H), 7.23(d, J=9Hz, 1H), 8.08(d, J=8Hz, 1H), 8.23(dd, J=2,8Hz, 1H), 9.00 

(d, J=2Hz, 1H). 

MASS (m/z) : 301(M + ) 

IR (KBr, cm 1 ) : 1697, 1446, 1286, 1109. 

TtmfrtfT : C6H.5NO5 1 LT 

(%) C: 63.53, H: 5.OO, N: 4.68 
H^fil (%) C: 63.78, H: 5.02, N: 4.65 

7-(4-#;i^**>£U^>-3-'l';i>)-4-p< 3'-^>^y* 
*v-;u «b£t>6) 

&m 6 (o.64 g, 95%)%m&&mt vrmtzo 

m& : 237-239°C 
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iH-NMRCDMSO-cfetf ppm) : 3.89(s,3H), 6.13(s,2H), 6.84(d, J=9Hz,lH), 7. 
30(d, J=9Hz,lH), 8.10(d, J=8Hz,lH), 8.23(dd, J=l,9Hz,lH), 9.03(d, J=1H 
z,lH). 

MASS (m/z) : 273(M + ) 
IR (KBr, cm 0 : 1645, 1321, 1286, 1084. 
7G*#*r CuHnNOs • O.IH2O t bT 
III (%) C: 60.99, H: 4.00, N: 5.10 
ItfUfi (%) C:61.14,H: 4.10, N: 5.09 

mmmi 

7-(4-*;i/^^ri/-3-^^;U7xr:;i/)-4-^ h**>-l, 
{<b&VQ 7 ) 

##$J6T*f#£ftfc4bi^Mo.i6 g)£ffli\ ^»J1 h|el^©^{cj:t)<b 

£t) 7 (0.12 g, 82%)£«s$£H*: btHL 
Shift : 228-229°C 

»H-NMR(CDC1 3 ,5 ppm) : 2.71(s, 3H), 3.96(s, 3H), 6.07(s, 2H), 6.65(d, J 
=9Hz, 1H), 7.07(d, J=9Hz, 1H), 7.58-7.60(m, 2H), 8.10(d, J=9Hz, 1H). 
MASS (m/z) : 286(M + ) 
IR (KBr, cm 0: 1693, 1300, 1290, 1084. 

nmms 

7-(4-*;i/A* ; e^;i/t:u^>-3--f;v)-4-^ h^>x^D [l , 3-^ 
>\7y**v-;b-2, l' —>^d^.>#>] «b-&ti8) 

H»JlT-^^tl^b^tll(100mg) £i^PD^*>(lml)fc:igj$U m 

Its fb£t» 8 (35 mg, 35%)$H£*£H t UTlffeo 
gkj& : 225-229°C 


21 


WO 99/16766 


PCT/JP98/04431 


»H-NMR(CDCl3,(y ppm) : 1.82-1.90(m, 4H), 2.10-2.23(m, 4H), 3.95(s, 3 
H), 5.78 (brs, 1H), 6.64(d, J=9Hz, 1H), 7.04(d, J=9Hz, 1H), 7.86(brs, 1 
H), 8.12(dd, J=2.8H Z> 1H), 8.23(d, J=8Hz, 1H), 8.92(d, J=2Hz, 1H). 
MASS (m/z) : 326(M+) 

7-(4->>7V-3-t FP^>t'J^>- 2-J )l)-4-* hdri/^^D 
[1, 3-^>^;t*V-;i/-2, 1' —>*P^>*>] (lb-^t)9) 
##^J7T*fte>n^b^g(1.53 g)i:^7;Si7> K(0.45 g)£DMF (6 
ml)fc^^y-M0.55ml)t3Mt^ 60%7X^b^- h D £ A(0.6 g)£j!]D;ts 6Bf 

mmbtcm^mLtzo DMF-7kfr?>?li£ I fiLTx <b£«(0.65g,40%)£ 

il!^ : 245-247°C 

>H-NMR(DMSO-cfe,<5 ppm) : 1.77-1.82(m, 4H), 2.02-2.19(m, 4H), 3.87(s, 
3H),. 6.78-6.81(m, 2H), 7.32(d, J=9Hz, 1H), 8.15(d, J=8Hz, 1H), 12.41( 
brs, 1H). 

MASS (m/z) : 324(M + ) 

IR (KBr, cm 0 : 2970, 2218, 1645, 1511, 1444, 1284. 

7Gfft##f : C18H1BN2O4 1. LT 

Hit (%) C: 66.57, H: 4.98 , N: 8.59 

fHHjl (%) C: 66.66, H: 4.97 , N: 8.64 

4-t h^>-7-(4-p< h*^ft;u#x;ue>j^>-3-^;i/)*fc:n [l, 
3-^>y^^-^v-;u-2, 1' -i/^D^>^>] Ofbl^Ja) 

(X*|A) 4-^*^-7- hU7^;**r:;i/X£n [1, 3-^>V^ 
**V-;i/-2, 1' —>^D^>*>] «b£t)aa) 
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*V-;i/-2, I' —>^P^>*>] (5.5g)©THF^$(100ml)£-78°Cfctf 
iPbfe^ ^;UU^^A^^-9->M(1.6M)(15ml)^Tbfco IWC 1 8 

H«^bfc«x ^od h»jy^;i/xx(6.3mi)^Tu immmnvtcomt 

(X*1B) Ma 

Xg A T*f# £ tltzib&m a a(3.4 gX 5 - 3 - K £ U V > - 2 - >«p< 
^;i/(1.2gX ^7xr;V*77^7iDt>^7^')A(0.2g)§ffl^ HJS 

M3 tmnKfimz. <t wt&m a<o.78 g, 5o%mm&m^t hxmzo 

1 H-NMR(CDCl3, 6 ppm) : 1.86-1.89(m, 4H), 2.17-2.19(m, 4H),3.95(s, 3H), 
4.03(s, 3H), 6.63(d, J=9Hz, 1H), 7.06(d, J=9Hz, 1H), 8.12(dd, J=2,8Hz, 
1H), 8.18(d, J=8Hz, 1H), 9.09(d, J=2Hz, 1H). 
MASS (m/z) : 341(M + ) 
###IJ2 

2, 2-^p<^;i/-7-(4-xhdr>>^;i/^-;i/7i^;i/)-4-p< h#^>- 1, 
3-^>\/$>;*-*V-;i/ (ftl^tlb) 

(ISA) 2, 2-$>*^;i/-4-* h**>-7- h U 1 , 

3-/^W^:fr*V-;i/ (ft^Jba) 
7-7nt-2, 2-^?-;i/-4-,* h=^>-l, 3—*>v^**v- 

M0.7 g)i:7DD h 'J7^;i/*X(0.88 ml)£ffll\ ##0U XgA Mfilfctf 
(xiB) ft^feb 

XSATfft&ilfefll^fcl ba, 4-3-K$ / M^x^;K0.9gX Bffl^S? 
•?A(0.037 gX K*b«(0.038 g)£flH\ ##00 1 X^B tmffi<DfimiZ X *)it 
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£$Jb(0.51 g, 57%)£&te$g|i£ bxntzo 

iH-NMR(CDCla,5 ppm) : 1.40(t, J=7Hz, 3H), 1.70(s, 6H), 3.84(s, 3H), 
4.39(q, J=7Hz, 2H), 6.75(d, J=9Hz, 1H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9 
Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300<M + ) 
##0>J3 

7 -(4 -x h 3 -*?)\/7 m 4 F^>X^D [1, 

3-^W^*V-;i/-2, 1' —>^D^.>*>] (fl^tfc) 
(X*1A) ab^ca) 7-^b h*D*$/#ij;i/-4-^ h*$/X£D [1, 
3-^<>V^;t*V-;i/-2, 1' -i/^D^>^> 

* V - 2 , 1 ' - >> ^ D ^. > * > ] (0.99 g)© THF M(9.9 ml) £ -78°C K 
(x@B) fbi^ic 

g) N V t> A(0.039 g), h U £ A(0.73 g)*^ DMF(8.7 ml)CD*g 

iio°cT-3^«^bfeo »^ *fcii«x^;i/ftjioit^ mm 

*tf>=l/8) TMM-rSCiidiD, <b^c(0.67 g, 53%)MfiWt> 
l H-NMR(CDCl3,6 ppm) : 1.40(t, J=7Hz, 3H), 1.75-1.97(m, 4H), 2.05-2.25(m, 
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4H), 2.66(s, 3H), 3.93(s, 3H), 4.37(q, J=7Hz, 2H), 6.59(d, J=9Hz, 1H), 7.00 (d, 
J=9Hz, 1H), 7.54(s, 1H), 7.57(d, J=8Hz, 1H), 7.97(d, J=8 Hz, 1H). 
##0J4 

2, 2-^^-4-* h^>-7-(4-* h*s/*^-;nru^>-3 

(xiA) 7-^hh*n*^ij;i/-2, 2-$M?-;i/-4-/ h**>- 1, 
3 y**v (fc"£$J da) 

7-7^^-2, 2-i^^;i/-4-* h^>- 1, 3-i>VV**V- 

(xSB)fls^KHd 

X*gAT-*#£*i;Hb£tJ da, 5-3-Ft';^>-2-5!jM>^^l/ 
(1.5 g)> 8fl8>^^£A(0.063 g), ^t^h D£A<1.2 g)£<fct>*DMF(13 ml) 
*fflV\ #%0>J3X«Bi:TOOD^tCj;»3> d(0.70 g, 38%)£ftf&ifcgll 

91^ : 114-117°C 

l H-NMR(CDCl3,(5 ppm) : 1.76(s, 6H), 3.95(s, 3H), 4.02(s, 3H), 6.64(d, J=9Hz, 
1H), 7.05(d, J=9Hz, 1H), 8.12(dd, J=l,7Hz, 1H), 8.17(d, J=7Hz, 1H), 9.06(d, 
J=lHz, 1H). 
MASS (m/z) : 315(M + ) 

mm 5 

4-t h*i>-7 -{A-* h^>>*;i/^-;i/t:u^>-3-^;v)-l, 3— < 

W$>**V-;i/ ttbl^Je) 

(xgA) 7-^t Fn**>#y;i/-4-p< h*$/- 1 , 3-^>yy**v 

7 -m- 4 h 1 , 3 W V-M1.5 g)£flH\ ## 
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(XSB) fc^fte 

IgAt*§&ftfcfc£& e a, 5 -3- h*£'J 2 to 
(1.5 gX »»^75?>> A(0.063 gX mti- h U ">A(1.2 g):fc <fct>*DMF(13 ml) 
#^«X@Bt|5l1i©#&fc£») N 'fb^d(0.7lg,44%)»feiSg^ 

Witi : 152-154°C 

iH-NMR(CDCl3, 6 ppm) : 3.97(s, 3H), 4.03(s, 3H), 6.09(s, 2H), 6.69(d, J=9Hz, 
1H), 7.10(d, J=9Hz, 1H), 8.10-8.20(m, 2H), 9.12(s, 1H). 
MASS (m/z) : 287(M + ) 
##0IJ6 

7 -(4 -a: hdrS/^;U^-;i/-3-^^;i/7^-;i/)-4-^ 3 - 

ft^tlea, 4-^D^-2-^^;i/$H#^^;K0.88gX 98^7i?f) 
A(0.043 gX IBMi- h U £ A(0.71 g)£J;tF DMF(6.5ml)£fflV\ ##0y 3 Xig 

B fcEifBfctffcfcij; <b£<Mo.i8 g, n%)*M&1&mt Lxntzo 

tikti : 118-119°C 

JH-NMRCCDCla.d ppm) : 1.40(t, J=7Hz, 3H), 2.65(s, 3H), 3.94(s, 3H), 4.37(q, 
J=7 Hz, 3H), 6.06(s, 2H), 6.63(d, J=9Hz, 1H), 7.05(d, J=9Hz, 1H), 7.59- 
7.36(m, 2H), 7.97(d, J=9Hz, 1H). 
MASS (m/z) : 314(M + ) 
##0"J7 

7- (3-^^^-;i/T^y - 1 -^V7D^l/-2-x-;i/) -4-p< b=^> 

*kp[1, 3-^>v^aMF-y-;i/-2, 1' -i/>7n^>*>} Uh&Mg) 
(X@A) 7-(l-fc KD#S/)xf-;i/-4-^ h*$/*en [ 1 , 3-^>V^ 
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**V-;U-2, 1' —>*D^>#>] (ft-&tlga) 
7-*;i/^;i/-4-p< h^r^XtTD [1, 3-'<>W**V-)l,-2, 1' 
—>*D^>*>] (3.0g)£THF(30ml)£ig/$U *tfT 3 moM * U 
.-7aCm(5.1ml)^iP^, 30^M#bfeo M^7KiCfe(^ ^DP^AT- 

ga(3.2 g,100%)£itil>t£tlK£ UTlffco 
(X*1B) 7-T-fef-;i/-4-^ h*S>*eD [1, 3-^W^;fr*7-;i/- 

2, l* —>*n^>*>] Ob^rtigb) 

X^AT*#e)nfe'fb^ga(3.2 g) ^T-feh>(30 ml)(C^|?U *tfTF2.6 
mol/1 ^3->XIS^(5ml)^]!lO^ 20^«#bfc o ^i^iETIlts 7k 

M-?y*i"52>r*%,M&, MKrmmm^u <b^gb(2.5g ) 78%) zmvt® 

(xnc) ik&Vog 

X|I B Z~M (bfltzi^m gb(2.4g) £ DMF(30ml)(3^ U ^^^-^^l/^ 
h K^^;i/T**-M2.6ml)£JD;i s 8 H^jpillbfeo Tkh^x^x 

MHbT\ <t£ti g(i.8g,6i%)£H££ill£ ItHfco 
l H-NMR(DMSO-cfe, 6 ppm) : 1.78-1.83(m, 4H), 2.05-2. 10(m, 4H), 2.83(brs, 
3H), 3.12(brs, 3H), 3.83(s, 3H), 5.83(d, J=13Hz), 6.67(d, J=9Hz, 1H), 7.28(d, 
J=9Hz, 1H), 7.67(d, J=13 Hz, 1H). 
MASS (m/z) : 303(M + ) 

jm^m : C17H21NO4 ^ bx 

(%) C: 67.31, H: 6.98, N: 4.62 
t\U*M. (%) C: 67.40, H: 7.16, N: 4.49 
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m <d is m 

1. -jRjS(I) 

OR 3 

y; 

O R 

(I) 

u R 4 ^ *;i/^^*fc(iMT;u^;i/*^t>b> x^CH^fcu Y# 

3. -iKO)^!,^ R^tfR^-Sfc&JI&oT, \mT)\,*)l 
StoU R 4 ^;^*'>«^U X#CH £3tfc>U Y#CH£gtfc>-flt;£ 

4. -jRSKDfcfcl,^ R 3 ^f-;i/T'fe5if*JBl~3VA-rn^lB«©^ 
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